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(54) LASER BEAM MACHINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the time loss and the work loss, and to perform the 
machining with excellent efficiency in the laser beam machining in which the precise machining 
and the standard cross machining are mixed. 

SOLUTION: In a laser beam machine comprising a laser beam oscillator, an objective lens for 
machining, and the optical system to guide the laser beam to a machining part, machining is 
performed by switching the machining optical system to the image^forming optical system for 
the precise machining or the converging optical system for rough machining. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The laser removal-processing equipment characterized by to perform high processing 
of versatility by one set. without changing a troublesome optic with an external signal by 
changing the optical system for processing to the image-formation mold optical system for 
precision processings, and the condensing mold optical system for roughing by controllable stage 
migration in the migration stage which fixed the work, a laser oscillator and the objective lens for 
processing, and the laser-beam-machining. equipment constituted by the optical system which 
leads a laser beam to the processing section, 

[Claim 2] Laser removal-processing equipment constituted so that a perforating process might 
be performed in image formation mold optical system and the object for cutting processing might 
be performed in condensing mold optical system in the equipment of range 1 publication of an 
application-for-patent term. 

[Claim 3] Laser removal-processing equipment constituted so that the distance of an objective 
lens and a work piece might not change with optical-system modification by sharing a processing 
objective lens between two processing optical system in the equipment of range 1 publication of 
an application-for-patent term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the laser-beam-machining equipment which performs removal 
processing, such as and cutting, this invention can be rich in versatility compared with 

conventional laser-beam-machining equipment, and removal processing with more high 
productive efficiency can perform it easily. 
[0002] 

[Description of the Prior Art] In the laser-beam-machining equipment by which the current 
activity is carried out. the optic inside an oscillator may be adjusted to processings, such as high 
degree of accuracy which the processing conditions which can usually be changed according to 
the object are exposure conditions of the focal distance of a processing objective lens, and laser, 
and cannot cope with it in these range. 

[0003] There are many objects with which precision hole processing and a standard crossover 
are intermingled in laser components processing on the other hand. In order to cope with these, 
there is also the approach of processing it, while changing processing conditions, but since time 
human loss is produced, condition modification of those other than a laser radiation condition is 
processed on condition that precision processing of the whole in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] Whole processing in this same condition reduces 
working speed, and makes consumption of the electrical and electric equipment and gas increase. 

[0005] Moreover, it is rare to make a condition change which is accompanied by adjustment of 
the optic inside an oscillator by the user, and the perforating process of high degree of accuracy 
etc. is used as a special-purpose machine in many cases. 
[0006] 

[Means for Solving the Problem] The processing equipment of this invention is equipment which 
made the change possible for the optical system for processing by controllable stage migration 
with the external signal at the image formation mold optical system for precision processings, 
and the condensing mold optical system for roughing in a laser oscillator, the objective lens for 
processing, and the laser-beam-machining equipment constituted by the optical system which 
leads a laser beam to the processing section, 
[0007] 

[Function] By the change of optical system, it changed that modification of the conditions of 
processing optical system was possible for a short time according to the processing object. 
[0008] [Example 1] Next, this invention is explained with reference to an attached drawing. 
Drawing 1 is drawing having shown the configuration in the case of having arranged this laser- 
beam-machining equipment to the image formation optical system for precision processings. 
Incidence is carried out to the reflecting mirror 4 arranged on the direct-acting stage 3, similarly 
it is reflected by the reflecting mirror 5 on a stage, and the laser beam 2 by which outgoing 
radiation was carried out from laser oscillation equipment 1 is led to the optical-path 
modification mirrors 6a and '6b. It is reflected by the optical-path modification mirror 6. and a 
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laser beam is irradiated by the work 10 through the image formation slit 1, the image formation 
lens 8, and the processing objective lens 9. The image formation lens 7 and the processing 
objective lens 9 constitute the image formation optical system of a cutback mold, and are 
irradiated by the work as a cutback configuration of the image formation slit 7. 
[0009] It is a focal distance as an image formation lens 8. 1/50 of cutback scale factors are 
obtained by using a convex lens with a focal distance of 40mm as 2000mm and a processing 
objective lens 9. By the pulse oscillation YAG laser of rated output 250w, slit processing with a 
processing width of face of b.06mm has processed it into the stainless steel material of 0,4mm 
thickness with the working speed of 4mm/second at the process tolerance of **0.01mm, using a 
round shape with a diameter of 3mm as an image formation slit. 

[0010] According to the same optical system, the perforating process with an one-side 
configuration [ square ] of 0.1mm has processed it in 50 holes / second to the stainless steel 
material of 0.2mm thickness using the with an one-side square [ 5mm square ] thing as an image 
formation slit. 

[001 1] The plot plan at the time of moving the migration plate 1 1 of the direct-acting stage 3 to 
drawing_2 by the motor 12. so that a laser beam 2 may carry out incidence to a reflecting mirror 
13 is shown. It passes along the beam expander 14 similarly arranged on a stage, and is reflected 
with a reflecting mirror 15. and convergent radiotherapy of the laser beam is carried out to a 
work 10 through the processing objective lens 9. 

[0012] In this arrangement, although process tolerance falls in order for there to be nothing, the 
loss of power by the image formation slit, or, efficient processing can be performed. By the pulse 
oscillation YAG laser of rated output 250w, cutting processing of the stainless steel material of 
3mm thickness can be stabilized and carried out. Moreover, to the stainless steel material of 
0.4mm thickness, cutting processing is working speed. It was able to do in 30mm /and the 
process tolerance of **0.05mm a second. 

[0013] [Example 2] Drawing 3 shows what used the revolution stage 16 as an optical-path 
change stage. The change of optical system is performed by rotating a stage 90 degrees. 
[0015] 

[Effect of the Invention] Thus, by changing processing optical system, the work piece with which 
a different precision prescribe is intermingled is efficiently processible. 

[0014] Still more efficient processing can be performed by including the change of this optical 
system in the NO code. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 



2006/12/07 



JP.10-137959.A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plot plan at the time of making optical system into the image formation optical 
system for precision processing. 

[Drawing 2] The plot plan at the time of making optical system into the condensing optical 
system for roughing, 

[ Drawing 3 ] Drawing having shown the example of another structure of a change of optical 
system. 

[Description of Notations] 

I Laser oscillator 

2 Laser beam 

3 Direct-acting stage for an optical-path change 

4 Image formation optical-system reflecting mirror 

5 Reflecting mirror 

6a Image formation optical-system optical-path modification reflecting mirror 

6b Image formation optical-system optical-path modification reflecting mirror 

7 Image formation slit 

8 Image formation lens 

9 Processing objective lens 

10 Work 

I I Stage migration plate 

12 Stage drive motor 

1 3 Condensing optical-system reflecting mirror 

14 Beam expander 

15 Condensing optical-system reflecting mirror 

1 6 Revolution stage for an optical-path change 
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DRAWINGS 
[Drawing 1 ] 




[Drawing 3] 
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